I. Introduction
Cardiovascular disease has emerged as major health problem worldwide. Coronary artery disease (CAD) has a multi factorial origin, including hereditary and acquired risk factors which may be the direct cause of the disease or merely associated with it. Changes in lipid metabolism play a relevant role in the progression of atherosclerosis and the laboratory assessment of lipoproteins is of fundamental importance to diagnose and treat this condition.
In Indians more than 60 percent CAD remains unexplained by conventional risk factors. In this setting newer cardiovascular risk factors are of great importance. Newer risk factors which are elevated in Indians in comparative studies include lipoprotein(a), CRP and homocysteine levels. Lipoprotein(a) level is consistently elevated in Indians compared to other ethnic groups.
(1) High levels of lipoprotein (a) [Lp(a)] are known to be a cardiovascular risk factor associated with premature coronary artery disease Type 2 diabetes mellitus (DM) is associated with significant cardiac morbidity and mortality with a more than threefold increased risk of coronary artery disease (CAD). However, this increased cardiovascular risk is only partially explained by conventional risk factors like hypertension, lipid abnormalities, central obesity and glucose intolerance. Lipoprotein (a) (Lp (a)) has been established as an independent risk factor for CAD. (2) . Therefore, this study was designed to compare the serum Lp (a) level in patients with type 2 diabetes and nondiabetic individuals.
II. Methodology
The study was conducted during the period of September 2015 to March 2016 among patients admitted with acute coronary syndrome in cardiac intensive care unit, government Thiruvannamalai Medical College, Thiruvannamalai. Approval from institutional ethical committee was obtained before starting the study. Informed consent was obtained from all patients before enrolling them for the study. Fifty Type 2 diabetic patients and fifty non diabetic patients admitted with acute coronary syndrome were selected after matching for age and sex, during the study period. Lipoprotein (a) level was studied in these patients.
Inclusion Criteria
Patients with angina, occurring at rest (CCS class IV) of duration more than 30 minutes, but within 24 hours from onset of angina were included in the study. Among them, fifty patients had type 2 diabetes. Fifty age and sex matched non diabetic were included as the other group. Diabetes was ruled out in non diabetic group with fasting and 2-hr post prandial blood glucose measurement.
III. Exclusion Criteria
The following patients were excluded from the study: 
IV.
Method Of Collection Of Data
In the present study hundred acute coronary syndrome patients, who were divided in to two separate age and sex matched groups; one with type 2 diabetes mellitus and one without Diabetes mellitus, were selected by stratified sampling, during the study period as per the inclusion and exclusion criteria.
A detailed history (with emphasis on angina/angina equivalent characteristics) was taken and a detailed physical examination was done as per the proforma to study the clinical profile of patients, blood parameters and imaging as required.
All diabetics are of type 2 diabetes mellitus, currently on oral hypoglycemic agents. In non diabetic group diabetes mellitus was ruled out by fasting and post prandial blood glucose which was analysed by GOD-PAP(glucose oxidase-phenol 4-aminophenazone peroxidase)method. In all 100 patients serum Lp(a) level was estimated.
Resting electrocardiogram with 12 standard leads was taken as soon as possible and repeated serially and ST segment was monitored. Based on the findings both diabetic and non diabetic groups of patients were regrouped. Other relevant investigations are done  ECG in all leads,Haemoglobin%,Total count, Erythrocyte sedimentation rate  Blood sugar at the time of admission, fasting and 2 hr blood sugar  Blood urea, Serum creatinine, Serum Lipoprotein (a),Total cholesterol,HDL level,LDL level,Triglycerides,Echocardiogram
V. Statistical Analysis
Statistical analysis was done by using percentages, mean values, standard deviation, chi-square test, t-test and proportion test. A p-value <0.05 level was considered statistically significant and a p-value >0.05 was considered as not statistically significant.
VI.
Observations And Results The following observations are made from above chart a. Majority of patients belongs to the age group of 51-60 years of age. b. There is no significant difference in age wise distribution of cases in both groups, so they are comparable p<0.05 The following observation was made from above chart: a. Most of the non diabetic group patients have Lp(a) level of less than 15mg/dl. b. Only 10% of non diabetic group have value more than 15mg/dl. Diabetic group had an odds ratio of 21.7 when compared to non diabetic group, in having Lp(a) levels >15mg/dl. There is a positive correlation of serum LP(a) levels with LDL and triglycerides level.
VII. Discussion
In Asian Indians, the coronary artery disease rate has been raising rapidly. (8) The cause for its high prevalence of coronary artery disease in Asian Indians has been largely unexplained. It is due to the failure of traditional risk factors to explain which raises the possibility of a genetic susceptibility to coronary disease in Asian Indians. (1) Similar to this, the present study also showed that Lp(a) levels are increased in in our population.
Comparative Study Of Lipoprotein (A) Level In Type 2 Diabetics And Non
In diabetes mellitus, 67% of deaths are due to coronary artery disease. Framingham heart study showed that CAD, acute myocardial infarction and sudden death is 1-5 fold increased in diabetes patients. (9) So, diabetic patients with coronary artery disease have worst prognosis when compared to non diabetic patient with CAD. Diabetes also predisposes to early thrombus, smooth muscle proliferation, endothelial and platelet dysfunction.
In the present study, hundred patients with acute coronary syndrome were taken, of which 50 patients are diabetic and 50 patients non diabetic. Serum Lp(a) was compared between these two groups, along with comparison of other parameters.
The two groups were selected from cases of acute coronary syndrome admitted at cardiac intensive care unit Tiruvannamalai Medical College, Tiruvannamalai between September 2015 and March 2016. Both groups have equal number of cases and were age and sex matched for uniform comparison.
Comparison Of Clinical Profile In Various Studies
STUDY NO AGE MALE/FEMALE PROPORTION Mohan et al (9) 100 54 ± 8.1 72/28 1 Gazzarusso et al (10) 103 56.6± 2.3 62/13 1.12 Tseng et al (11) 556
63.4 ± 10.4 43.6/56.4 1.02 Salehi et al (12) The mean age of the cases studied in the present study is comparatively younger (p>0.05) than similar studies, except Mohan et al, with which the age is comparable. (9) This may be due to occurrence of acute coronary syndrome in an earlier age in the South Indian patients compared to western population.
The ratio between male and female patients in both controls and cases were proportionate in all the studies. Gender bias is also removed as both the groups are matched. Post-menopausal state influences serum Lp(a) levels. Both the diabetic and non-diabetic group had comparable fraction of such patients. Females on Hormone replacement therapy were also excluded from the study as it alters athero thrombotic risk and Lp(a) levels.
Comparison Of Lp(A) Level In Type -2 Diabetics And Non Diabetics In Various Studies

Author
No. of cases Lp(a) level in diabetics Lp(a) level in non diabetics Mohan et al (9) 100 15.1±3.3 12.1±4.6 Tseng et al (11) 557
18.1±15.5 14.9±5.9 Neki et al (13) 134 14.9±3.5 11.9±4.1 Salehi et al (12) 115
16.8±4.4 13.3±5.1 Present study 100 27.62±12. 8 12.5±5.42 In the present study, Lp(a) values varied from 7 to 60mg/dl. Type-2 diabetic patients had higher Lp(a) level compared to non diabetic patients. The difference of means was statistically significant (p<0.0001). This was comparable with Mohan et al, Neki et al, and Salehi et al. (9, 12, 13) This was because of similar patient sample and method used to measure serum Lp(a) level.
In the present study, considering the optimal cut off points at 15mg/dl, 80% of type-2 diabetic patients had Lp(a) > 15mg/dl, compared to 20% of non diabetic patients.
Type-2diabetic patients, have nearly 2 fold risk of higher serum lipoprotein(a) compared to non diabetic group, during acute coronary syndromes. This could be explained by 2 hypothesis: A) Diabetic group might have had higher pre existing base line serum Lp(a) level and this could have contributed to the pre mature acute coronary syndrome. B) Acute coronary syndrome might have caused an accelerated acute phase reaction in the diabetic group. Thus it may be a prognostic marker in such situations.Long term prospective studies analysing lipoprotein(a) levels with other parameters like plasma insulin, C-peptide levels and HbA1c levels are needed to confirm the hypothesis.
Lp(a) level and lipid profile
In the present study, serum total cholesterol, LDL level, triglycerides and Lp(a) level were significantly higher(p<0.0001) in the diabetic group when compared to non diabetic groups. HDL are significantly lower in diabetic group when compared to non diabetic groups. In the present study, there was moderate positive correlation between serum Lp(a) levels and serum total cholesterol and LDL. This was (9) Raised Lp(a) can increase the coronary artery disease risk along with raised LDL in type-2 diabetes. This suggests the basis for a genetic pre disposition to coronary artery disease among populations with elevated Lp(a) levels and concomitantly raised LDL levels.
VIII. Morbidity And Mortality
Diabetic patients with acute myocardial infarction have a higher mortality. Since the present study had a small sample and is a cross sectional study, this result cannot be concluded. In the present study, cardiac arrest occurred in four diabetic patients because of secondary ventricular fibrillation out of whom only one survived. Cardiac arrest occurred in one non-diabetic patient, who succumbed to a sustained pulseless ventricular tachycardia..
Summary
 Serum Lp(a) level is high in type -2 diabetic patients with acute coronary syndrome when compared to non diabetic patients.  Mean serum Lp(a) in present study was 27.62±12.8mg/dl. The value of Lp(a) varies from 7mg/dl to 60mg/dl.  Triglycerides, total cholesterol and LDL were significantly higher in patients with type -2 diabetics and acute coronary syndrome compared to non diabetic patients.  HDL cholesterol levels were significantly lower in patients with type -2 diabetic patients when compared to non diabetic group with acute coronary syndrome.
IX. Conclusions
 Type-2 diabetic patients have higher level of Lp(a) level during acute coronary syndrome when compared to non diabetic group. So, the type-2 diabetic patients have nearly 2 fold risk of having high Lp(a) level than non diabetic group.  Elevated Lp(a) in type -2 diabetic patients contribute to the accelerated atherogenic / prothrombotic state, causing major adverse cardiac events.
